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Гат Omar Selim 
Founder of BIMarabia 
«ВМ Manager | 
*CAD / 3D Visualization | 
‘Specialist / CAD Manager / BIM Instructor / Technical 

Support Manager 

*Research assistant at Qatar University 

*This experience includes architectural drawings , 
architectural planning and detailing. Expert user in Revit, 
NAVISWORKS, AutoCAD and QTO. 

* | have been working in many projects using BIM technique 
starting from the Conceptual Design up to Construction 
documents, this projects include a lot of types, such as 
Hotels, mixed use building, Hospitals , Mosques, Villas 


| am here because | love to share Knowledge. 
You can find me at ФВ!Магара 
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SUSTAINABILITY 


- - Development “meeting Ше 
needs of the present generation 
without compromising the ability 
of future generations to meet 
their needs." — Brundtland 
Report 
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BIM to BPA platform and solutions... 
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Summary of Energy Analysis information & workflow... 
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* Energy Analytical Model (EAM) 


Export ۸ 
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Revit Energy Analysis Features & Workflows... 


Room/Space elements 






Conceptual Massing elements 





Energy Analytical Model 
(gbXML export) 








Energy 
... Analytical 
Model 


Building 
elements 


Energy 
Analysis 
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Sustainable Construction and Buildings 


Buildings use 4696 of all energy — up to 7096 in major cities 
Construction uses 5396 of primary materials 
Construction has second biggest environmental footprint after food 


13 million tonnes of materials delivered and not used 
90 million tonnes of waste — 3 times domestic output 
2196 of all hazardous waste in UK is construction waste 
9296 of clients said that designers' drawings are typically not sufficient for construction 
3796 of materials used in construction become waste 
1096 of the cost of a project is typically due to change orders 
10. 38% of carbon emissions are from buildings not cars 





И 


Why accept this ?........ 
CMAA Owners survey 2005, CMAA Industry Report 2007, Economist Magazine 2002 
Buildings contribute 4096 of global carbon emissions. 


The UK government's Construction 2025 strategy targets a 3396 reduction in the whole-life cost of built assets 


and a 5096 reduction in greenhouse gas emissions by 2025. 





This is a stepping stone on the way to the target of cutting emissions by 8096 by 2050 (compared with 1990 levels). 
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Green buildings 


Buildings or homes that are more energy efficient, produce less waste and are 
healthier to be inside 


*Buildings around the globe consume about 4896 of the total electricity produced. 
*Need of Green Buildings to decrease the demand. 


‘Typical Problems in Construction Industry Energy Consumption by Buildings 


Way to BIM 





SUSTAINABILITY 








Benefits of 


‘Environmental 
benefits: 


—Enhance and protect 
ecosystems 


—Improve air and water quality 


—Reduce solid waste 


—Conserve natural resources 


Building 


\ Environmental 
\ Stewardship 


‘Economic benefits: 


—Reduce operating costs 


—Enhance asset value and profits 


—Improve employee productivity 
and satisfaction 


—Optimize life-cycle economic 
performance 


Way to BIM 





‘Health and community 
benefits: 


—Improve air, thermal, and 
acoustic environments 


—Enhance occupant comfort 
and health 


—Minimize strain on local 
infrastructure 


—Contribute to overall quality of 
life 





Sustainable Design — 





Energy 


Lighting and equipment 
Heating, cooling, and ventilation 


Occupant processes 


Water 


Potable supply for occupants 


Non-potable supply for processes لے‎ 


Storm water runoff 


Materials 


Site work 
Structure, envelope, and finishes 


Furnishings and equipment 


Way to BIM 


Minimize operating energy 
Utilize renewable energy 


Select and design site 


Reduce water use 
Reclaim gray water 


Manage Hydraulics 
and Hydrology (H&H) 


Implement low impact 
development 


Seek renewable sources 


Minimize embodied measures 











sustainability Innovation & 
credit categories Design 







Location & 
Linkages 


Awareness & 
Education 


Indoor 
Environmental 


Quality 


Sustainable 
Sites 


Water 
Efficiency 


Materials & 
Resources 


Energy & 
Atmosphere 














What is BIM? ү 
| Building Information Madetiament 


Better Information For Management. 





“is a process supported by different tools, technologies and contracts involving | | 
the generation and management of а digital representation of physical and == 
Ша characteristics of a facility. As such it serves as а shared knowledge | 

resource for information about a facility forming a reliable basis for decisions 


during its 2A from inception onward.” ВЕ: 
Way to BIM — Е 


























WHY BIM „Benefits of BIM,, 


What is the added value that BIM бап 
provide to sustainability ? 





Decision making 

Rating compliance 

Building Performance 

3d visual information 
Numerical information 

Data linking transfer 

REM : Rapid Energy Modelling 
Analysis 

Cloud computing 


Way to BIM 
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Building location x }, 
Building orientation] 
Water CEE UEC CECIN 
Outdoorate Bevery 


MONITORS 


Increased Ventilation 
thermal comfort 
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S N Management 
F4 


Project Brief 


„© E 


Spatial Model 





€ 
) Bill of ) 
Quantities 


Арреагапсе ... 
[| Excavate Сар 

[| Install Rebar 

ЕД Metal Decking 

ll Pour concrete 

II] Steel detailing 

ЕД Waterproof 
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Collaboration 








RIBA Рап of 
works: COBie 
drops 


Appraisal 

Design brief 

Concept 

Design development 
Production information 
Mobilisation 
Construction 

Post completion 





Technical design 
Tender documentation 





Tender action 


RIBA Plan of Works сон . 
Cobie drop Es Ела 
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Visualization 

Structural analysis 

Cost 

Documentation 
Fabrication/ Construction 
Etc... 


Autodesk' Energy 
Analysis for Revit 





Гу AUTODESK 


в Performance-based Design Studies 
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BIM Model 
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Massing studies with Levels 
for quick solar impact studies 


war — 


for area analysis and Solar Analysis 
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тщ 


More stylistic rendering that you can achieve with Monotone 
surfaces, ambient and traditional shadows, extended edges, 
and lower contrast lines 


Traditional realistic materials and entourage which creates a 
compelling presentation image for conceptual design phase 
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Life cycle cost 


Capital 


Replacement 
Maintenance 


5051055188 = 8 8 8 8 8 


Operation 


DO 


Building Cost 


Design Build 


2 Years 





Operate 


Run/Maintain 
40% 


Periodic Replacement/ 
Refurbishment 
10% 
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Ref: Титег and Тоупзепа, Construction and Management Consultants 
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Why BIM „Benefits of BIM,, 


The color of BIM is green. 


Sustainability can be defined as the ability to meet the needs 
of the present without compromising the ability of future 
generations to meet their own needs. 


"Sustainability begins with really understanding how you will 
use a building. 


BIM lets you model the space and run analytics so you can 
make sure the building will efficiently support the people who 
use it." 
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Criteria for evaluation 
(x number of sub-criteria 
supported by BEM tool) 










Interoperability 
c1 = х/5 








Usability 
с2 - x/8 





Sub-criteria With Revit 
With Archicad 
With SketchUp 
DXF Import 
gbXML import 





























Comprehensive score 








Available inputs 
c3 2 5 


Available outputs 
c4 =х/20 















Simple user interface 

Provides extensive weather/ 
climate file 

Default libraries 

Requires minimal expertise 
Help file 

User tutorials/ online support 
Potential for customization 
Provides feedback for potential 
design changes to improve energy 
efficiency 











Floor plan 

Openings 

Material Properties 
Number of floors 
OpenGL model 
Location 

gbXML model 
Building geometry 
Envelope construction 
HVAC type 

HVAC sizing 

MEP model 

Plant data 

Occupancy 

Lighting system 
Interior objects 
Weather data 
Orientation 

Number of rooms 
Room connections 
Relation to ext. exposure 
Building type/ function 
Setting (local terrain) 


Required indoor temperature 


Type of energy used 


Energy usage 

Carbon emissions 
Resource management 
Thermal analysis 
Heating/cooling load 
HVAC 

Natural ventilation 
Solar analysis 
Daylighting 
Right-to-light 

Shading design 
Lighting design 
Lifecycle assessment 
Lifecycle cost 

Water usage 

PV collection potential 
Wind energy potential 
Whole building energy 
analysis 

LEED integration tools 
Energy Star integration 
tools 








Building Performance Simulation — Basics 





Energy 
Efficiency 





Building Performance Simulation — Advanced 
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WEATHER DATA 


Design Conditions 

- ASHRAE Handbook of Fundamentals 
* Weather Statistics & Observations 

- National Climatic Data Center (U.S.) 
— Mesowest (Southwest U.S.) 

— Weather Bank (International) 

* Annual Weather Data 

- DOE-2 Website (ТМУ, WYEC, etc) 

— EnergyPlus Website (EPW, CSV) 

* [International Weather Data 


— EnergyPlus Weather Source Data 
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"WEATHER DATA 





А weather data layer for Google Earth on the US EER E weather file site shows EnergyPlus weather file locations. This allow 
a designer to compare nearby weather files for the best site match, accounting for any change in elevation, proximity to 
mountains or water bodies, as shown in Case Study 5.3. Google Earth images use data from SIO, NOAA, the U.S. Navy, 
NGA, GEBCO, Cnes Spot Image, Terrametrics, and IBCAO 
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BASIC ENERGY STUDIES АТ CONCEPTUAL 


DESIGN STAGE INCLUDE: 
К ἢ 


horizontal/vertical access 


construction sequencing 
acoustic absorption 
/reflection 


interior finishes 


ratio volume to 
surface area - internal 


minimum period of 
fire resistance 


zoning for fire 


people movement 


(urban scale) 


people movement (internal) 


positioning of risers / plant rooms 


servicesinfrastructure 
32 


service zone requirements 
..... Total Average 
| 


offset suspended ceiling 


facilities management 
return on investment 


lettable floor area 
cost per square metre 







climate site conditions 
building orientation 
building shape/form 
building foundation 
structural frame 
structural floor 
: floor to floor height 
Information Ë 
. е window / exterior 
modelling E wall ratio 
distance core to facade 
Analysis and 1 
š Š choice of structural 
simulation 


material (steel/concrete/..) 


ratio of in situ / 
prefab construction 


ratio volume to façaderea 
skin heat flow 
heat gain (or loss) 


choice of shading system 


material usage (cladding type) 
daylight distribution 
green star rating 


BASIC ENERGY STUDIES АТ CONCEPTUAL 





DESIGN STAGE INCLUDE: 


Sun and shadow 

Wind / natural ventilation 

Solar loads / radiation 

Building envelope performance 
Heating & Cooling loads 

Daylight availability 

Whole building energy use & costs 
Water use & costs (indoor, outdoor ) 
Carbon emissions 

€ Lighting analysis 

е CFD analysis 

€ Fire analysis 

€ Solar/shading analysis 

€ Energy code compliance 

€ Thermal comfort 

€ Heating and cooling load analysis 


e ICA Life Cycle Assessment 





e Renewable energy 


e HVAC eaninment “по 
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Sustainable Design Simulations Кип 
on Information Models and 


Databases 
XML and IFCs have emerged as sustainable 


design information modeling standards. 
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Figure 13: ifcRoot as the common supertype 


A Way to BIM 














Sustainability: Graphical 
Models 







Economy 






Society Environment 


Environment 
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_ Bearable 
| 






Economic 


http://creativecommons.org/licenses/by/2.0/ 
http://creativecommons.org/licenses/by/2.0/ 








Information Models Enable 
Sustainable Design Simulations 








Educational Campus Building 
Energy Use Simulation 


I r2 


Educational Campus Building 
Daylighting Simulation 
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Lake Ecology Simulation 








What are the main sustainability 
challenges that society faces today? 


= Mitigating Global Warming and Associated Climate Change While Meeting the 
Increasing Needs for Energy 


Reversing the Loss of Biodiversity 
" Maintaining and Improving Access to Fresh Water 


" Maintaining and Improving Access to Healthy and Affordable Food through 
Sustainable Agriculture 
= Maintaining and Expanding Critical Infrastructure that Mitigates 


Environmental Impacts on Human Health and Improves the Quality of Human 
Life 


Way to BIM 
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BIM is a Catalyst for Efficient and Effective 


Sustainable Design 


* The most advanced design 
technology available. 

= Makes information available for 
analysis earlier in design 
process. 

= Supports an improved 
collaborative process. 








* Reduces the effort of BUILDERS 8 


increasingly complex building 
design. 

= Facilitates a holistic design 
approach. 

= Enables accurate simulations of 
building design performance. 


MEP SYSTEMS ` 
ENGINEERS 


Way to BIM 







An 





ARCHITECTS 


STRUCTURAL 
ENGINEERS 








BIM Is а Catalyst for Collaborative Sustainable Design 
























OPERATIONS 
RESEARCH & 
MANAGEMENT EARTH 
ΕΕ SCIENTISTS 
& MEDICAL ENGINEERS 
SCIENCTISTS — 
BUILDER ARCHITECTS 


ACOUSTICAL & 
LIGHTING 
в ENGINEERS 

PSYCHOLOGISTS & 
COGNITIVE 
RAE SCIENCTISTS 


BUILDING & 
MATERIAL 


SCIENTISTS ἘΠ 


ВР5 discipline is multi-disciplinary 


Architectural 
Design and 
Engineering 


Electro- 
Mechanical 
Engineering 

(HVAC, Energy) 


Building 
Performance 
Simulation 


Building Physics 
and Engineering 


Social science 
(User behavior) 


Applied 
Mathematics and 
Computational 
Sciences 
(Numerical 
methods, IT) 





κ === — BPS simulates complex coupled systems — 














Embodied energy 
results 


Eu Bid 


| 
| 
1 
i 
| 
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BIM аз Collaborative Foundation 


Intelligent building model 

IFC (INDUSTRY FOUNDATION CLASS)- Seamless sharing and 
exchange of 3D model’s information for generating building 
simulations 

Strategic partnership and cooperation with analysis software 






































vendors 

Structural ۳ 

HVAC ΒΕ 22 IM 
= иш o * Structural Engineering 
ped. πάπα BIM 
— = tj ° Collision Detection 
Estimating E * Code Checking 
к =: J 

Energy Analysis r * Building Performance and energy simulations 
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What is a model? 





A model is a representation of something else. 
A model is useful if it is able to: 

Explain past observations. 

Predict future observations. 

Help control future events. 


Deliver value at a relatively ow cost especially in combination with 
other models. 


Be easily proven to be false or inaccurate 
Present simplicity or even aesthetic appeal. 
Way to BIM 
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Whois Ше typical building simulation client? 


ARCHITECTURAL 
- Designers 
- Architects 
- Master planners 
- Urban designers 


- Interior Designers 


ENGINEERS 
- HVAC 

- Mechanical 
- Electrical 


- Building Physics 





rating systems 


- Egyptian Green Building 
- BREEAM 





Rating 
Systems 









% 
2 qam maila, © 
- LEED ў EE К 
© 7 — x Z 8 
- ОСМВ = (master \\ ^ 2 >» i$ 
= Е Geomet eg = 3 
- Estidama г Awa; 2 : 
Е > аъ, ze 
- Gsas = — 
- Other "green" rating systems A NT 
>. yw 
- 
(e water 
WY "Guided by Policy. 
— 


àolaiul 
estidama 


Way to BIM 
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Rating systems, that аге used to evaluate and 


Adoption of 
"sustainable 
building rating 
systems offer a 
roadmap that lead 
to sustainability 
goals and help align 
requirements" 


benchmark sustainability, are constantly evolving 


LEED Credit Categories 


Sustainable 
Sites 
Innovation 
in Operations 
JIL Dy, 
& š ` 
μήν) 
2 


Materials 8 
Resources 





Water 
Efficiency 


Energy & 

Atmosphere 
Indoor 

Environmental 


Quality 








Results from BIM software analysis. Ἢ 





A. Physical model, 

B. Model transposition to the software, 

C. Sunlight analysis on surfaces determine the amount of passive energy, 

D. Sound/noise analysis, 

E. Analysis of the year shadow range, 

F. Wind analysis, 

G. Shadow analysis taking into account the annual passive energy distribution, 
H. Colorful of the shadow range. 


SHADOWS AND TOTAL AMOUNT OF SUN ENERGY ON SIRFACIS 
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Results from BIM software analysis. 
A. Shading analysis of surface sun exposure which attempts to re-design object structures; 


B. Thermal analysis-passive gains; 
N + 
AA 
۳ 
۹ 


C. Shadow range and sun exposure; 
D. Internal solar access (Daylight saving). 
"A 


C 
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ВР5 is multi-objectives 


Energy 
Performance 


Building envelope 
and its system 


Interaction with 
large-scale 
energy grids 


Embodied energy 
in materials 


Performance 
standard: passive 
house, nZEB 


Indoor 
Environmental 
Quality 


Thermal comfort 
(e.g. temperature, 
air уеосйу) 


Air quality 


(e.g. CO; 
concentration) 


Visual comfort 


Acoustic levels 





Sustainability 
(wider scope) 


Primary energy 


СО. emissions 
released 


Life cycle 
assessment of 
building materials 


Water treatment 


| 
| 




















* Carbon footprinting with BIM helps us test conceptual designs so we can specify solutions with Ше lowest 
carbon impact. This allows us to identify low carbon options that have the potential to drive down carbon | 
emissions during the design and construction phases, as well as options that lead to carbon savings during 
a building's operation. 
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Carbon Footprint Varies - Regional 
Electricity Fuel Mix 


S. California Fuel Mix (CO2: 805 Ibs./MWh) 





Ohio Fuel Mix (CO2: 1844 Ibs./MWh) 





Arizona Fuel Mix (CO2: 1175 Ibs. /MWh) 





Nevada Fuel Mix (CO2: 1552 Ibs/MWh) 











Γ196 Renewable 
В % Nuclear 
ΕΙ 96 Fossil 








L1% Renewable 
В % Nuclear 
По Fossil 












































Current 50% 
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[196 Renewable 
то Nuclear 
По Fossil 











С 9۵ Renewable 
E % Nuclear 
ΕΙ 96 Fossil 





























A Carbon Neutral Building — Simple 


Example 
Requires а Мегу Efficient Building S. California Fuel Mix (CO2: 805 Ibs./MWh) 


40% поп-сагроп 


60۷/0 6 
in grid electricity | 
Onsite 


κ Current 
Renewable 


Generation Biofuel Diesel Grid Electricity 
Generator or Boiler 
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Project Management Overview 


Financial Overview 


512717М 


COSTS 
THE WERT 2 MONTHS 
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CO2 Emissions Overview 
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Water 


* BIM helps to quantify the amount of water used in a building by calculating the 
number of fixtures (sinks, toilets, etc.) and their related water usage. This also helps us 
measure the potential for greywater reuse, which 15 highly beneficial for reducing 
demand on local water supplies. The amount of water available for harvesting can be 
calculated using BIM, based on the site, harvesting system, and the size of building. 


Way to BIM 























What are Ше тат sustainability challenges that society faces today? 
Maintaining and Expanding Access to Fresh Water 


ESIP Phil 9/2002 — 2/2005, $17.3M 


ContractB 11/2007 — 12/2009, $50.4M 


= аата WTP. „Project Schedule 


E Contract D 6/2010 — 7/2011, $4M 





Aerial map of Miramar Water Treatment Plant Project with contract phase overlays, by L. 


Robin, 2009, courtesy The City of San Di ау" гда 
" AN ay te BIM 








Meeting Room Lighting 














— С (== 6 
„| 43.75 к 

[ΕΠ 37.50 к 

Г )-| 31.25 к 

ШЕШ) 250 к 

ΕΕ ιν κ 

Г 8 12.50 к 

шыш ۰2 c 

ШЕШ) ooo к 

Lighting Design Example 
Fixturetype Quantity Power (W) Average 


Illumination (lux) 


3x14 W 6 288 375 





— Installed LPD = 9.5 W/m? 








-+----+--+---+ 
000 2322 587 1062 1:410" 


Open Office Space Lighting 


8 
8 


x 


иши 


4375 |е 
37.50 к 
3125 К 


18.75 fe 
1250 К 





ele 
ви 





ΓΝ ЕЕ» Lighting Design Example 
w дә 2 


30 Fixturetype Quantity Power (W) Average 


2230 22. 

eS — 3 Illumination (lux) 
WX — 

>=) 


3x28W 20 1880 350 


2 Installed LPD = 7.0 W/m? 











ТНЕВМАЕ ZONING 


























Criteria For Zoning An Energy Model Usage 

* All rooms should have similar internal loads and usage schedules Temperature Control 
* All rooms should have the same Tstat schedules Solar Gains 

* Perimeter zones with windows: Min. one zone for each compass direction 

* Unglazed exterior zones can be combined 

* Consider shading! 

Perimeter or Interior Location 

* 12-15” perimeter zones often require winter heating 

* Core spaces can require year round cooling Distribution System Type 


*Combine rooms served by the same type of distribution system (i.e. 


fan coil units) 





Create an external database 
to store sustainable certified 
building components 


Import the designed BIM 
model into LCA tool and 
calculate the 
environmental impacts of 
each component 


Evaluate and analyse the 
sustainability of the model 
and its associated costs 





Methodology of the integration system 


Link the external database 
with BIM tool and design 3D 
BIM model for a proposed 
houses 


Import the information of the 
created design specifications 
into energy analysis tool 


Evaluate the universal 
design criteria 


Design new plug-in into 
BIM tool; customize the 
existing ones 


Export quantity take-offs 
from BIM model based on 
gbXML file format via the 


developed plug-ins 


Select the best house 
building components based 
on the owner requirements 
and standards specifications 
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R&D - INDICATE 


BUILDINGS 





WWW.IESVE.COM UNITED KINGDOM | IRELAND | UNITED STATES OF AMERICA | CANADA | INDIA | AUSTRALIA 




















"Software doesn't design sustainable buildings, people do.” - 


Elrond Burrell 
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ШШ BIM Modelling 
Э Software Development 





SOFTWARE 


© > © > = © © © 
c ο мъ -t с^, Γι — 


SNOLIV ۰۸ 10:10 AO ὋΝ 





SOFTWARE 


List of approved LEED software 








Energy simulation programs 


approved by Canada Green Building 


9 DO 
Ф —QUEST Council (CaGBC): 
® Visual DOE Φ  eQuest 
Q  EnergyPlus > ЕЕ4 
Ф  ЕпегеуРго 9 DOE2 
Ф  HAP(Carrier HAP) Φ . EnergyPlus 
S — РЕА ЕОС АЕ ЕВА: Ф IES Virtual Environment, 
<> BLAST (not mentioned within the LEED form, but Ф Hourly Analysis Program (НАР) 
— Φ TRACE 700 
listed in 90.1 section G2) Ф  EnergyPro v5.1. 
Ф IES (Integrated environmental solutions, listed in 


LEED Advanced energy modeling . 
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‘HVAC SETPIONT 
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*MECHANICAL VENTILATION 
*NATURAL VENTILATION 
‘INFILTRATION *(ACH) 
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Energy Modeling 


* Using BIM in the design process helps us evaluate energy 
efficiency and make recommendations for design alternatives that 
will enhance a building's performance. By combining BIM with 
specialized energy modeling software, every part of a building, 
from MEP (Mechanical, Electrical & Plumbing) systems to interior 
climate, can be simulated and optimized for energy efficiency. 





Figure 46: Sustainability analysis using mass models 






EN Size, shape, orientation, 

glazing percentages, 

shading materials 
CES 


Mass model Energy analysis Results 
model 





Solar Studies Overview 


Next Step 





By showing the impact of natural light and shadows on your project, solar studies yield valuable 
information that can help support effective passive solar design. Use solar studies to visualize how 
shadows from terrain and surrounding buildings affect the site, and where natural light penetrates a 
building during specific times of the day and year 


Solar Studies Overview 


Sun path :- 





The sun path is а visual representation of the sun's range of movement across the sky at the geographic 
location you specify for a project. The sun path displays in the context of your project and includes on- 
screen controls for positioning the sun at any point within its range of movement, between sunrise and 


sunset, throughout the year. 


study area 







time control 
(end time) 





time control 
— (start time) 





daily path 


sunrise 


Ww - > 
- di 4 date control 
27 ° т 
А №22 
کہ‎ 


MS 
Solar Studies Workflow 


Use the following workflow to create solar studies, using both the sun path and Sun Settings dialog. 


κ = Project Information Specifying the Project Location 


Create a project Create Views for Solar Studies 


Turn on the sun path and 
shadows 


Perform various Types of 
Solar Studies 


Previewing Solar Study Animations 
Saving Solar Study Images to Projects 


Single Day 


` 


+ | Multi-Day 










Exporting a Solar Study Report. 





4 * / l 
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Solar Studies Workflow 





Use the following workflow to create solar studies, using both the sun path and Sun Settings dialog. 





Specifying the Project Location 





Project Information 


Solar Studies Workflow 


Use the following workflow to create solar studies, using both the sun path and Sun Settings dialog. 


Мод4у Materials 
"Е Project Infor 


Project Browser - rac basic sample project 


Sun Settings... 
‘Se Sun Path ОН 
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royect Parameters e Transfer Project 
с Project Units Я Purge Unused 
№) Shared Parameters 


Settings 
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| О, Views (all) 

Floor Plans 
Level 1 
Level 2 
Site 

30 Views 
Approach 
From Yard 
Kitchen 
Living Room 
Section Perspective 
Solar Analysis 
(30) 





И ид 


Create 30 Views for Solar Studies 


Solar Studies Workflow 


Save solar study images to projects for later reference. 


Prosed Browser - rac bas, sample project x 
[ O, Views (a 


floor Plans 


East Close 

tort 

Sout Show Camera 

Wes Show Section Box 
Sectons 

Buik Apphy Template Properties 

сеч Create View Template From View 

Stair 
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Мәм Save to Project as Image 
" Delete 








Solar Studies Workflow 
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Exporting the Solar Study Animations 
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Sun Studies In Revit 
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Images and Animations #% Walkthrough 


= Saves animations or image files, š 
| οὔ Solar Study 
Room vee Reports в. Image 
ΕΝ. ‚| m 
۰ ۰ Licensing , Saves a schedule or Room/Area report. — 
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Р Options , 
Sets export options for CAD and IFC. 
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Analysis of total annual hours of sun exposure per major 
facade orientation. Provide shading to control the peak 
time of solar gain. Shading will reduce energy use and 
improve occupant comfort. 


Red = Most , Blue = Least 


EAST ELEVATION 
Sun location: Horizontal 115 d / Vertical 4O d 


Shading approach: Both horizontal and vertical shading due 
to high sun angle. 


SOUTH ELEVATION 
Sun location: Horizontal 213 d / Vertical 29 d 


Shading approach: Horizontal shading with deep set 
windows. 


WEST ELEVATION 
Sun location: Horizontal 248 d / Vertical 22 d 


Shading approach: Screen to control low sun angle. 
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Mall Skylighting Preliminary Analysis 





95% Skylight Glazing 65% Skylight Glazing 35% Skylight Glazing 
Annual Carbon Emissions Annual Carbon Emissions Annual Carbon Emissions 


metic tone гу matic tone ^w 
4020 







02004 Έναν Озе 


` (metic tnt / уе) 
Wi £isanoty Consumetios без ЩЩ резке; Corsunesan 
Bl ros consumption СЫ B ros Consmcsen 
b. ص‎ [LC я 5 300۱۳۷۱۵ ET жо В Foor Py Patendu (High ۱ 
= Bl ο Potential В спре 16 vano Turbine Pott M soe 15 Wind Tuone Potens 
Bi Ne to, — BB ча со. ш ж Braco, 


Annual Sun Exposure (ват - 5pm) Energy Use Energy Use Energy Use 


* Calculations assume 5096 glazing оп 
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* The increase of efficiency is a percentage еу E M eee 
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project, not just the тай atrium spaces 


Efficiency Increase (Metric Tons /уг) 
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Way to BIM 
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8 Advanced Energy Settings 
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HEATING AND COOLING LOAD CALCULATION 
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Select > Analytical Model » Analytical Model Tools » Spaces & Zones = Reports & Schedules » Check Systems Color Fill Energy Optimization 
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r Peak Ventilation Airflow (Из) | 13035 m 
Checksums. 
Loads Report + | | Cooling Load Density w/m") 


Cooling Flow Density (Is те)! 


Cooling Flow / Load (L/[s-kW)) 


Edit T; Cooling Area / Load (m*/kW) 
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Properties help App 
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29 Duct Pressure Loss Report 


Te Pipe Pressure Loss Report 














| General Detaís 








© Spaces © Analytical Surfaces 


0.892337 People : 28.571m? Area per Person 


Electrical Loads: 
Lighting: 274.43 W : Power: 356.76 W 


[ ote | (Saye Settngs) | Сак | 








4. Heating and Cooling Load Calculations 





Building Infiltration Class None 


Report Type ` Standard 

Ground Plane ‘Level 1 

Project Phase | New Construction 
Sliver Space Tolerance 73048 

Use Load Credits J 





Building Summary 



































mos | 
Building Туре | Office 
Ares (т?) | 158 
Volume (m) 439 64 
Calculated Results | p 
Peak Cooling Total Load (W) _ 18,604 
Peak Cooling Month and Hour _ July 2:00 PM 
Peak Cooling Sensible Load (W) | 17,194 
Peak Cooling Latent Load (W) | 14M 
Maximum Cooling Capacity (W) | 18,604 
Peak Cooling Airflow (1/5) | 13256 
Peak Heating Load (W) _ 2590 
Peak Heating Airflow (L/s) _ 1599 
Cooling Load Density (W/m*) ‚ 11729 
Cooling Flow Density (L/(s-m*)) | 8.39 
Cooling Flow / Load (L/(s kW)) 17125 
Cooling Area / Load (m*/kW) , 849 
Heating Load Density (W/m*) | 1513 
Heating Flow t 101 

















ZR -<- - - -- — = Е — -- - - --- P ο аа — - i ` 


Studies Ве EvolveLAB_Tile Wall Pattern for Refinery_(dyn2.0.3)_v0.1 001 Charts Details Ө x 


i ` = Details 
Studies to show АЦ $8 = сопву Randomness Modifier ~ + E x 68 


EvolveLAB Tile Wall Pattern for Re... 


№ EvolveLAB Tile Wall Pattern for Вей... 
Jan 6, 2020, 8:29 AM 40/40 ν΄ 





EvolveLAB Tile Wall Pattern for Re... 


№ EvolveLAB Τε Wall Pattern for Вей... 
Dec 17, 2019, 7:15 PM 243/243 м 


EvolveLAB_Tile Wall Pattern for Ве... 


№ EvolveLAB_Tile Wall Pattern for Вей... 
Dec 17, 2019, 2:27 PM 32/32 м“ 





EvolveLAB_Tile Wall Pattern for Re... 
Outputs 


№ EvolveLAB_Tile Wall Pattern for Вей... 


п п 
— — Com pu tational Design — m 
LE: KB кше О Inputs 


EvolveLAB_Tile Wall Pattern for Re... 






































№ EvolveLAB_Tile Wall Pattern for Вей... Attractor: Point U Placement 9:580 
Attractor Point у Placement 0.540 

ЕМ 1504050 «f tractor Point U Placement Attractor Point v Placement % of Color 1 Randomness Modifier‏ ڪڪ 
of Color 1 33‏ % 
Randomness Modifier 0.980‏ 

EvolveLAB_Tile Wall Pattern for Re... 

№ EvolveLAB_Tile Wall Pattern for Вей... 

Dec 16, 2019, 5:09 PM 1024/1024 ν΄ 

EvolveLAB Tile Wall Pattern for Ве... 

№ EvolveLAB_Tile Wall Pattern for Вей... 

Оес 16, 2019, 3:25 РМ 2727 A e > 


— 





боКууаге 


89 








EXTERNAL ТО КЕМТ 


е Insight 360 


New cloud-based tool enabling а new 
way to experience building energy апа 
environmental performance and the 
collective actions that lead to better 
outcomes throughout all stages of the 
building lifecycle. 


httos://insight.autodesk.com/OneEn 
ergy/Model/128869 
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e Solar Analysis 
Visualize and quantify the distribution of solar radiation 


on various surfaces. 

e Light Analysis 
Analysis for illuminance and validation for LEED v3 
IEQc8.1 and LEED v4 ТЕО Daylight Credit, Option 2. 

е Heating and Cooling Loads 
Tool used primarily by mechanical engineers to size 
НГАС equipment. 

e Generate Insight 
Automatically varies building design inputs resulting in 
high and low possible annual energy costs with 
approximately +/- 10% accuracy. Inputs can then be 
adjusted, e.g., glazing properties, to see instant feedback on 


performance impacts. 





1 ° 
| x 
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ЕХТЕВМАЕ ТО КЕМТ 


Green Building Studio (СВ5) 
Standalone cloud-based whole building 


performance analysis using the DOE2 
simulation engine. 


Web-based solution 

Early building energy design decisions 
Whole building energy analysis 
Design alternative comparisons 


https://gbs.autodesk.com/GBS/Project 





Building Summary 
Quick Stats 





General Information 
Project Title: Large Hospital 


Estimated Energy & Cost Summary 
Annual Energy Cost $117 542 
Lifecycle” Cost $1 602 289 
Annual Energ) 


Electric 1,107 346 kWh 
Fuel 811,654 MJ 
Annual Peak Electric 
Demand ЖЫЗ күш 


Lifecycle* Energy 


"30 year lite and 6 1 % discount rate 


Energy End-Use Charts 
for more or tess 


ders deta 
Annual Electric End Use 
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Climate Analysis using Autodesk Green Building Studio 


Step 1 :-Create the Revit building model. Step 2:- To use this feature, you must sign Step 5:- Run the Energy Simulation. 
| f in to Autodesk 360 
gem ee š - —— Output: 
| | * Customizable charts for 
Sign in with an Autodesk Account - Heating Loads e 


- Cooling Loads 

- Estimated Energy End Use 

- Energy Cost 

- Dry Bulb Temperature 

- Wind Data 
κ τα * Customizable Parametric Studies 
* Annual carbon footprint specific to region and utility mix 
* Renewable energy potential (photovoltaic and wind) 
* Weather data summary and user defined graphics 
* Building and site specific natural ventilation potential 
* US EPA ENERGY STAR 
* Water preliminary analysis for LEED 





Step 3:- Set building elements as the basis for Step 4:-Specify the building energy 
the energy simulation. settings as needed 


= * Building summary of construction areas, equipment 
لڪ‎ capacities, etc. 





* gbXML file for import to Trane TRACE 700 or other 
gbXML-compliant tools 


зе е Е 


e DOE-22 file for import to sQUEST 


"nl Energy Run Energy Results & 
LL Settings Simulation Compare — * EnergyPlus IDF file for editing and running in EnergyPlus 
Energy Analysis * VRML file 


- * Design Review file 


95 -- y -------- 





WITHIN КЕМТ 
е ENERGY ANALYSIS 
ANALYZE A DESIGN $ EXPECTED ENERGY USE BASED ON GEOMETRY AND LOCATION ON 


Software 


EARTH. 


Energy Settings dialog (Analysis tab) 
e  SetLocation | 


e Select Project Phase 
e Specify Analysis Mode: Avoid Use Conceptual Masses setting) x 


e 2 Create Energy iei m I A HH я 


\ Run Епега mulation 


e = All other settings are optional 





| Energy 5 | _ | Generate Insight360 | Heating Lighting Solar 
Settings Results & Compare Insight Cooling " 
| Energy Analysis Insight 360 


Energy Analysis tools on the Analysis tab in Revit | 
2016 R2, plus the Insight 360 add-in. 





Steps for Performing Conceptual Energy Analysis 


Step 1:- To use this feature, you must sign in to Autodesk 360 Step 3:- Add mass floors. Step 5:- Create the energy model 














p Lou 
Sign in with an Autodesk Account ` 
СЕТТЕ 
Need O^ 
[entm 
Forget pour passwort 
- 





Step 2:-Сгеа{е а mass model. 


Step 4:- Set conceptual masses as the basis for the energy simulation. Step 6:- Run the Energy Simulation. 


Per κ 


Pa 






Steps for Performing Energy Analysis using Building Elements 





Step 1 :-Create the Revit building model. Step 2:- To use this feature, you must sign 
into Autodesk 360 


Signin with an Autodesk Ko е 


Need i^ млодев C^ 


Step 5:- Run the Energy Simulation. 





Energy Analysis 


коер та 4 n ЕЯ 
Step 3:- Set building elements as the basis for Step 4:-Specify the building energy 
the energy simulation. settings as needed 
Ke Energy Run Energy Results & | 
L Settings Simulation Compare w 
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Thermal properties associated with building elements can Бе used in {һе energy simulation. 
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Autodesk's lighting plug-in for Revit. 


ναι help 


Mara BUN) otu 16 deleted Sourteneh rt [| Ж „т DOR ۵ ۵: та G > з 60 = 
Chek to καλος! TAB fcr aleman, (ΤΡΙ. adh, SHIFT отнес. Γη 




















Single Single Other View/Update Hide 





E ( u [ I i TOO ls Settings Help Luminake Material Add ЕФ . Sing 
Info Manager Mapping Points Points Room Space Resuks Results 
Cakulate Results | 


ElumTools Lighting Analysis Calculation Points 
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ARTIFICIAL LIGHTING 


The simulations allow to calculate a series of climate-based daylight metrics such as: 
° Daylight Autonomy (DA) 

° Useful Daylight Illuminance (UDI) 

. Daylight Glare Probability (ПСР) 


° Daylight Factor (ОЕ) 


Lighting Analysis 








ElumTools in Revit Illuminance Study 
102 Calculate Point by Point Light Distribution and Glare 











DAYLIGHTING MODELING -3D VIEW | 


Analysis Grid‏ سا 
КАО ۵‏ 
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DAYLIGHTING SIMULATION EXTRACT 


Analysis Grid 


RAD Шитіпапсе 






Value е: 25 ۰ 500 FC 
(с) ECOTECT v5 


РА a 
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Daylight Analysis 
Daylight Factor 

Value Range: 0.0 - 20.0 % 
(с) ECOTECT v5 









North-facing window North-facing window + skylight (about 20m2) 





«а € 


— Recommend to install skylight above regularly occupied spaces in the office 2" floor 


Training Room Lighting 





и 





3060 
20.17 Lighting Design Example 
Fixture type Quantity Power (W) Average 
33.44 2000 Illumination (lux) 
& 1635 3х14 ММ 9 432 330 


33.44 4181— 


2 Installed LPD = 7.6 W/m? 





коооз qe Hem о 
ооо 445 791 11.06 1487 19.68 п 
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~~ Canteen Lighting 
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Eco Score сага plug-in 









Чузыне Mogel command еве» COOK ard data on 
Cumen mode 
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ecoScorecard Project Analysis 
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Ф Energy simulation plug-ins available for Revit: 


IES-VE, Design Builder and Sefaira. 


@ IES and Design Builder are 2 standalone energy simulation software 
famous among energy modelers and MEP consultants. 


Ф ЗеГапа is a new player and started with energy and daylight plug-ins 
for Sketchup and then launched a Revit plug-in. 
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www.sefaira.com 


*. office 01.5Кр ~ SketchUp 






S sefaira for SketchUp ۰ 
Real Time Analysis 
Office ν in Boston - 


Total оаа 101,341. 
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TALLY™ REPORTS 
are rapidly generated 
to address questions 

asked during design 
and material selection 
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* Tying ВМ to materials can reduce construction waste and streamline Ше supply 
chain through more accurate procurement. 

* Like carbon footprinting, it also helps us select design solutions that can reduce 
the overall environmental impact of a building throughout its operation. While 


BIM has the potential to reduce waste on all construction projects, it is highly 
beneficial to large complex projects, which tend to generate waste if they are not 


carefully managed. 


Way to BIM 
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BREEAM Mat 1 Takeoff 


Material Name 


[Brick Bushbury 


Concrete - Cast In Situ 


Finishes ۰ Interior - Fermacell 


[Insulation / Support Frame 


Insulation / Thermal Barriers + Batt insulation 


[Insulation / Thermal Barriers - Cavity Fill 


Insulation / Thermal Barriers - External Wall Insulabon 
Insulation / Thermal Barriers - Rigid insulation 
Plasterboard 
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Roofing - Metal 


T Volume (m3) | Green Guide Rating | 
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Bley Sleeping House Addition by Agruppo. BIM model and photos by Andrew Nance. 
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Ecodesigner “Епегду Analysis with ArchiCAD” 


ecodesigner 

= Ease-of-use and smooth workflow 

= Integrated solutions 

= Evaluate alternatives early and throughout the design process 
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~ DETAILED ENERGY PERFORMANCE EVALUATION REPORT | ; — 


ECODESIGNER STAR DISPLAYS FULLY CUSTOMIZABLE, DETAILED REPORTS ABOUT VARIOUS, 
ENERGY-RELATED CHARACTERISTICS OF THE INDIVIDUAL THERMAL BLOCKS, 


Supplied Energy per Week - 
: | 
T apli Building Information Model 


Emitted Energy per Week 















Detailed Energy Performance Monitor the entire project's energy performance. 


Control and optimize the behavior of spaces independently. 
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Energy Balance Evaluation 
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Microsoft Ungarn Calculated heat transfer coefficients. 
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BENTLEY 


Energy analysis - AECOsim Energy Simulator 
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Suitability Maps for InfraWorks 360 





=F 
I Autodesk InfraWorks 360 Rolling Sandbox Build 1781 (17 Days Remaining) - Dong AA .-. 





Suitability Maps 


Activate Maps e 
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SITE ANALYSIS 














Software 
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Applications: Autodesk Vasari 


conceptual building design (parametric 
massing) and provides energy/carbon 
analysis,solar radiation analysis, and 
more, you can create, analyze, and refine 
whole building models. 


Conceptual building models created 

with Vasari can also be used in Autodesk 
Revit to develop more detailed building 
models. 
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AUTODESK CFD 
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— (6) Static Temperature - Fahrenheit 
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COMPUTATIONAL FLUID DYNAMICS (CFD) 





Automation simulation 


Building Form Optimization for Natural 
Ventilation with Using CFD simulation, ISOENV 


with MODU Architecture МУ, 2014 
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National Museum of Qatar (NMoQ) 
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View1 ν 


PMV 
The Predicted Mean Vote PMV 
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District buildings modelled in more detail 


Way to BIM 
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VE-Pro: External Air Flow 
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_ Sheik Zayad Mosque, Abu Dhabi, UAE [is] 
IES 


IES were appointed to conduct 
thermal simulation analysis of the 
mosque using their building analysis 
software to determine internal 
thermal comfort conditions, optimise 
HVAC system performance and verify 
building safety. 
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Shadow studies 
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Surface Solar Radiation: Summer Day [ies] 
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Surface Solar Radiation: 23 June (Red Ней, Blue Low) 
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Athaiba Development, Muscat Oman [is] 
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Athaiba Development, Muscat Oman [Ís] 
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Applications: ЕСОТЕСТ 


Fully integrated building 8 НМАС program for 
architects, engineers, and researchers 
Stand-alone engine without a graphical 
interface 

Reads input and writes output as text files 
Simulates 

building heating, 

cooling, 

lighting, 

ventilating, 

and other energy flows 

Results 

Load Calculations 


Energy Analysis 
Indirect environmental effects 


Way to BIM 


EnergyPlus 
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directly transferring BIM model to Ecotect via plug-in 
based оп gbXML file format. 
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Direct solar Inter-zonal 


Total annual enerev analvsis 


Power (kW) 
28282 ἃ 8 
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Total net gas (office ~ 1 aps) - Total energy (office ~1 aps) 
Total electricity (office ~1 aps) 
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Applications: ArchiPHYSIK 





A complete solution for 
thermal analysis including 
U-value, vapor diffusion and 
temperature amplitudes. 


Identifies failures compared 
to pre-defined values. 
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Building component 
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INTEGRATED DATA MODEL 


INTEGRATED ENVIRONMENTAL ANALYSIS 
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INTEGRATED DATA MODEL 


PARAMETRIC ENERGY ANALYSIS 
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Ladybug allows you to import ۱ Rhino + СН 1 
and analyze standard weather — ua 
data in Grasshopper; draw I 
diagrams like Sun-path, І 
wind-rose, radiation-rose, etc; 

customize the diagrams in 

several ways; run radiation 


analysis, shadow studies, and ۲ е pw 


view analysis. 
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Butterfly 


Butterfly is a 
Grasshopper/Dynamo 
plugin and 
object-oriented python 
library that creates 
and runs 
computational fluid 
dynamics (CFD) 
simulations using 
ОрепЕОАМ. 
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Нопеубее 
Honeybee connects 


Grasshopper3D to 
validated simulation 
engines such as 
EnergyPlus, 
Radiance, Daysim 
and OpenStudio for 
building energy, 
comfort, daylighting 
and lighting 
simulation. 
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Point in Time Visualization 
Daylight Factor 
Шиттапсе Distribution 
LEED Compliance 
Radiation Maps 

Spatial Daylight Autonomy 
Annual Solar Exposure 
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` DIVA-for-Rhino 





Exporting Кеуй Models to DesignBuilder 





\ 
| / 
m | 
} 
, 
C Option 1 lp за 
| DesignBuilder Revit Plugin == 








ignBuilder 


SOFTWARE Юй 
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DesignBuilder, а whole 
building energy use analysis 
simulation tool, is the oldest, 


easiest to use, most powerful 
graphical user interface to 
EnergyPlus available and 
includes АЅНКАЕ 90.1 
Appendix G Baseline HVAC 
System templates, materials, 
and construction libraries 





Ф http://www.designbuilder.co.uk/ = 


Note : This is good since we can change some or all input parameters and do more in- 
depth analysis, but it is bad for anyone who is not aware of the complexities of energy 
simulations. Plus you lose the ability to quickly compare different options within Revit. 41 
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Solar calculations 


TN Е 


DesignBuilder Packages | 








The Architectural simulation 
packages allow you to link with BIM 
solutions, analyse solar shading, 
maximise the use of renewable 
technologies and test facade options 
all in one place, adjusting as you go 
according to client requirements. 


High quality technical and rendered 
outputs help communicate findings 
to clients in a way they can easily 
understand. Key performance 
indicators such as energy 
consumption, carbon emissions, 
thermal comfort, daylight availability 
and cost can be provided throughout 
the design process in both naturally 
ventilated and air-conditioned 
buildings. 
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Way to BIM 
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shading and walk-throughs 


боКууаге 


. 
DesignBu 
| i О F 


со Packages ^ Accurate daylighting calculations 












integrated generation of illuminance reports through 
Radiance 








Way to BIM 


163 


Import BIM models from Revit, 
SketchUp etc 


Software 
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EQUEST | 


Imagine а building energy simulation tool comprehensive enough То Бе useful to ALL design team members, yet so 
intuitive ANY design team member could use it, in ANY or ALL design phases, including schematic design. eQUEST is well 
named because it provides something the you've been looking for, but have been unable to find ... a sophisticated, yet 
easy-to-use building energy analysis tool. With eQUEST, you'll be able to provide professional-level results in an affordable 


level of effort. 
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ENVI-met simulation 


urban spaces master plans, 


physical planning 


morphology and help to е 


draw а picture about the role 
of built environment 
elements, materials and 
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perception and thermal 
comfort 
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CAD tool παπα а : 





AUTODESK 
REVIT 





EnergyPlus file 


4 J | = с - ¥ SketchUp 


IFC checker R ве bae = ΚΡ оао 


- 2 


» EE mE m. = TRNSYS17 
۹ ۱۳62۵ 0 5 تنج‎ пада s= | 
d ух 1 





года CBIP и, TRNSYS Converter 





TRNSYS3d file 


o 
detector/ = |} = = | 
SOLIBRI || eor === == 
" corrector — = — CBIPtoIDF CBIPtoIDF 
- = — ë EPlus TRNSYS3d 


Validated IFC 
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Building Туре 
Location 
Building Service 

Building Construction 
Building Infiltration Class 
Report Type 

Ground Plane 

Project Phase 

Sliver Space Tolerance 


МАМ - Single Duct 
"Standard 


Phase 1 
qo 


Calculate [ок] Сапсе! | 





Boston, МА 







<Building> 
None 















2 
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Data Sharing ма ТЕС 


IFC platform provides а 
bi-directional data link to major 
energy analysis software 





— 
Ya. 


BIM model 


Way to BIM 


е 


EnergyPlus 





square one 





SOFTWARE 


Energy analysis 
applications 


р 
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gbXML Support | 


ВЕНУ 
CADLine 
e Cymap 


* Carrier 
* Hourly Analysis Program (HAP) 


* DOE-22 & eQuest (via GBS) 
* Elite Software 

. EnergyPlus (via GBS) 

- Energy Soft* 


* Environmental Design Solutions Ltd. 


۰ Tas 
. TES, Ltd. 
» [ES «Virtual Environment> 


« Trane 
. TRACE 700 


* CAD/BIM 


* Autodesk 
* AutoCAD Architecture & MEP 
e Revit Architecture & МЕР 
* Green Building Studio (GBS) 
* Ecotect 
: Bentley 
* Architecture 
* Building Mechanical Systems 
* Speedikon Architectural 
* Google 
* SketchUp 
* Graphisoft 
* ArchiCAD 
۰ Мас and Windows 


Way to BIM 





gbXML 











k?xml version="1 o" encoding="UTF-16'?> 
<gbXML useSlUnitsForResults="true" temperatureUnit="C" lengthUnit="Meters" areaUnitz"SquareMeters" volumeUnit="CubicMeters" version="0.37" xmins="http://\ 
<Campus id="aimooo2"> 
<Location> 
«Stationld IDType="WMO">188144_ 2006«/Stationld» 
«ZipcodeOrPostalCode»ooooo«/ZipcodeOrPostalCode» 
«Longitude»31.37504«/Longitude» 
«Latitude» 30.12373«/Latitude» 
<Elevation>74.0664</Elevation> 
«CADModelAzimuth»o«/CADModelAzimuth» 
<Мате>30.1237335205078,31.3750400543213</Мате> 
</Location> 


<Area>2250.42</Area> 
«Space zoneldRefz"aimo367" lightScheduleldRef="aimo4 22" equipmentScheduleldRefz"aimo4 22" peopleScheduleldRef-'laimo4 28" conditionType="HeatedAnd( 
«PeopleNumber unit="NumberOfPeople">0.6687227</PeopleNumber> 1 
<РеореНеа Сат unit="WattPerPerson" heatGainType="Total">131.882</PeopleHeatGain> I 
<PeopleHeatGain unit="WattPerPerson" heatGainType="Latent">58.61422</PeopleHeatGain> 1 
<PeopleHeatGain unit="WattPerPerson" heatGainTypez"Sensible"»73.26777«/PeopleHeatGain» I 


<EquipPowerPerArea unit="WattPerSquareMeter">13.99308</EquipPowerPerArea> 
<Агеа>19.10636</Агеа> 
«Volume»64.96163«/Volume» 
<PlanarGeometry> 
<PolyLoop> 
<CartesianPoint> 
<Coordinate>43.78491</Coordinate> 
<Coordinate>-115.9831</Coordinate> 
<Coordinate>1.95</Coordinate> 
</CartesianPoint> 
<CartesianPoint> 














. Sustainable Development Acronyms 
RO (Renewable Obligation) LEED (Leadership in Energy and Environmental | 
EU ETS (EU Emissions Trading Scheme) Design) 
CRC (Carbon Reduction Commitment) BREEAM (BRE Environmental Assessment 
FIT (Feed in Tariff) Method) 
RHI (Renewable Heat Initiative) CEN TC350 (EC Committee for Standardisation 
CCL (Climate Change Levy) Technical Committee) 
ECA (Enhanced Capital Allowances) SAP (Standard Assessment Procedure for Energy 
Part L (Building Regulations) Rating of Dwellings) 
ZCH (Zero Carbon Homes) LCA (Life Cycle Assessment) 
CERT (Certified Emission Reduction Target) SBEM (Simplified Building Energy Model) 
CESP (Community Energy Saving Programme) GHG (Greenhouse Gases) 
EPCs (Energy Performance Certificates) PAS 2050 (Publicly Available Specification) 
DECs (Display Energy Certificates) CSH (Code for Sustainable Homes) 
EPBD (Energy Performance of Building Directive) RICS NRM (New Rules of Measurement Part 3) 
CCA (Climate Change Act) ISO 15686 (International Standards Organisation 
EU RED (EU Renewable Energy Directive) Part 5) 


455 (British Standard 58455 
172 Way to BMM ( ) 

















Way to ВЇМ 


173 








174 











MASDAR 


Funded by Mubadala Development Company 
Designed by Foster + Partners 


Powered entirely on solar energy and other renewable 
energy sources 


Zero-carbon, zero-waste ecology 

Abu Dhabi Future Energy Company (, «sss 
Projected to cost US$22 billion 

Started in 2006, T 
First phase 2009 

2.3 sq mi 

50,000 people 


1,500 businesses CYESS CT 


Wi 


Persan Си # 


Gul of Oman | 


ОМАН 
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MASDAR 


Masdar Institute of Science and Technology 
(MIST) 


Automobiles will be banned within the city 


Public mass transit and personal rapid 
transit systems 

City will be walled, to keep out the hot desert 
wind 

Narrow, shaded streets that will also funnel 
breezes 

Partners include through the Clean Tech 
Fund, GE, BP, Royal Dutch Shell, Mitsubishi, 
Rolls-Royce, Total S.A., Mitsui and Fiat 


Way to BIM 
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MASDAR 


40 to 60 megawatt solar power plant, built by the German firm Conergy 
(construction activity) 


Larger facility and additional photovoltaic modules will be placed on rooftops to 
provide supplemental solar energy totaling 130 megawatts 


Wind farms will be established outside the city's perimeter capable of producing 
up to 20 megawatts 


Geothermal power 

Hydrogen power plant 

The city will not produce enough energy to power itself at night 

Import gas-fired power from Abu Dhabi's grid 

Carbon accounting by exporting excess solar power to the grid during the day 


Way to BIM 
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MASDAR 


° Water 


Solar-powered desalination plant 


60 percent lower water needs than 
similarly sized communities 


80 percent of the water used will 
be recycled 


Attempt to reduce waste to zero 
Biological waste will be used to 
create nutrient-rich soil and ' 
fertilizer cw C 
Waste incineration as an — 
additional power source 


Recycle 





Way to BIM 





AZ, | 7 μες 7 77 


—⸗— 


۳ MERI | 


ΙΙ ΠῚ | 


سا اس 1 


“ΠΗ 





| Solar Energy |... e Water 
Generation | n e | Desalination 


District š Resource 
Cooling | A Supplies 


۲ Residential & 
Industrial 


Transportation 
Consumers 


Question: How-to allocate resources during a sandstorm? 


© 2008 Foster & Partners 

















Ц 


1۲ 
їйї 1۳ 


um 











MASDAR-HQ-SUSTAINABILITY-STRATEGIES- 


























RS-PERFORMANCE- — 
| ες περα -- وو‎ 


ee س‎ г; 








1 МАЗОАВ SYSTEMS 
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Building operation 
Electrical generation and distribution 
Electrical energy meters 
Water meters 

Mechanical systems 

Public health systems 
Lighting control system 
Automated shading system 
Automated atrium roof lights 
Vertical transportation 

Public address system 
Digital signage system 

Sun tracking system 
Irrigation system 

Water features 

Information portal system 
Freight tracking RFID system 


Personnel R FID system 
MASDAR КЕШ tracking system 
Ventilation system for catering facilities 
Kitchen equipment 

Point of sale system 

Waste system 

Audio visual systems 

Library data base and alarm system 
Automated book storage facility 
Transportation 

PRT - Management centre 

РКТ - Security system 

PRT - Ticketing system 

Vehicle management system 

LRT - Light Rail Transit System 


Way to BIM 








 MASDAR 
SYSTEMS 





*Life Safety and Security 

*Seismic monitoring 

‘Structural anti-corrosion monitoring 
*Fire detection/alarm system 

*Fire Suppression systems 

*Intruder detection system 

*Closed circuit television system 

* Access control system 

*Emergency lighting system 

*Oxygen depletion monitoring system 
‘Refrigerant leak detection system 

* Water leak detection system 
*Disabled refuge telephone system 
*Fire fighters telephone system 
*Smoke extract system 

*Fire pump 

‘Sump pumps 





A Way to BIM 
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https://www.cpas-egypt.com/pdf/Omar Slem 
/Book/Green BIM.pdf استخدامات البیم في العمارة‎ | 
م. یاسر سعید آبو السعود الخضر اء‎ мал шк) م.ریاض‎ 





https://www.youtube.com/playlist2list=PLN 
Mim060_nUJRgifCygsgxKSnMp9b9cwe 





Way to BIM 








THANKS! 


Any questions? 


You can find me at: 


<> @bimarabia 
<> oselim@bimarabia.com 








